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Introduction
Examination of neuropsychological functioning, both in healthy populations
and in individuals with brain injury, has provided important information
with regard to lateralisation of cognitive function, gender differences in
neuropsychological performance, functional differences associated with
disconnection syndromes, and cognitive capacity at various developmental
stages. To date a large body of research has focused not only on structural brain
development, but also on the maturation of individual neuropsychological
domains and the process by which these domains become integrated during
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development (Webb et al., 2001). Among cognitive domains, association between
aggression and mental illness has been the focus of research due to the costs
associated with anti-social personality disorders plaguing criminal justice system.
Aggression in terms of physical or mental illness, often leads to behavioural
problems both to the aggressor and victim. Aggressive tendencies at times closely
relate to mental health challenges which an individual might be facing, if not
properly diagnosed, might lead to abnormalities and harm.
In past two decades, developmental neuropsychology of aggression measured
and predicted that human brain is plastic in nature and cortical specialisation is
largely determined by interplay between brain activity and experience. Research
has largely shown that the brain demonstrates remarkable plasticity during
developmental stages, additional malleability of structure and function imbibes
re-configuration during adulthood. We can conceptualise aggression as an
integration of approaches at different levels wherein the brain operates in a
plastic, self-organising fashion and, as such, is less constrained by predetermined
boundaries than previously thought. Today, the notion of “nature versus nurture”
has been set aside in favour of a newer, much integrated model in which processes
and outcomes of development are viewed as products of bidirectional
interchanges between biology and the environment. Bi-directionality implies
that interactions with the environment have an impact on the course of biological
development, which in turn affects behaviour and functioning, and these changes
in behaviour further alter experiences.
Given this predicament of interaction between biological processes and
environmental influences, unraveling mental illness among individuals with
the neuropsychological approach proves to be a reliable technique. Studying
neuropsychological processes may help our understanding of which brain regions
are involved, and when and why they first show dysfunction. While anomalies
of aggressive processes are good models that partly explain higher-level
behavioural dysfunction, the link between aggression and mental illness will
ultimately be critical to our understanding of the neuropsychological basis of
neuropsychiatric disorder pertaining to violence. If neuropsychological models
are to be able to inform treatment selection, and describe the mechanisms that
underlie treatment response then integrating neuropsychological models with
the significant clinical database which is organised around diagnostic entities
will be required. Of course, eventually neuropsychological models may improve
clinical diagnosis, by identifying which processes are unique to specific disorders
(and their associated treatment responses), as well as those that are common
across a range of disorders.
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Over past three decades, since the publication of the influential article by
psychiatrist George Engel (Engel, G. (1977), The Need for a New Medical Model:
A Challenge for Biomedicine. Science, 196, 129–136, which was directed
towards bridging the gap between psychiatrists and other medical professionals
to enable “psychiatry to become better integrated with medical practice”. The
outcome of such concept is now known as “biopsychosocial model”. The model
is now used worldwide with a notion that each individual is a biological as well
as a psychological being consisting of subjective feelings and is considered to
be a part of diverse social groups. Despite such a serious attempt to find a unitary
home for the previously disassembled humans, the model vividly distinguish
between the biological, psychological and social aspects of “mental” illness.
Philosophers still assume that human beings exist in two separate worlds, i.e.,
“physical” and “mental”. The spectre of the proverbial Cartesian dualism of a
res extensa, the world of matter, and the res cogitans, the world of the mind,
still persists. The title “neuropsychology,” connecting the “mental” and the
“neurological” concepts, precisely defines the ideology that the mental world is
clearly based on the neural circuits of the brain. Patients experiencing mental
disorders show a high risk of developing aggressive behaviour throughout their
lifetime (Volavka, 2013). Reducing the risk of violent and aggressive behaviour
inpatients with schizophrenia remains a clinical priority. Hence, with this aim
we provide a remarkable resource of modern advances in the field of aggressive
behaviour and mental illness.
Assessing Aggression and Mental Illness: Methodological
Considerations
Current section focuses on summarising the research conducted on the
neuropsychology of aggression explaining methodological and procedural
barriers that might arise during reading and interpreting or conducting research
on aggression and its effect on well-being. One of the approaches in the field of
neuropsychology involves the comparison of neuropsychological behaviours
of individuals with a different diagnostic dimension. A prominent example of
this approach is the difference seen in the individuals with a known brain damage
or an individual with a disease without a specific defined etiology. As a result,
this approach leads to a significant progress in identifying and explaining the
relation between damaging of the brain along with behavioural and psychological
functioning (Lezak, 1983). In addition to this approach the neuropsychological
functioning of individuals with differentiated “aggressiveness” is also studied
in the field of aggression. Aggression risk assessment is a process of identifying
patients who are at greater risk of aggression in order to facilitate the timing
and prioritisation of preventative interventions. Clinicians should base these
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risk assessments on empirical knowledge and consideration of case-specific
factors to inform appropriate management interventions to reduce the identified
risk (All nut et al., 2013). An attempt to study “aggressiveness” as an independent
variable was undertaken to understand criminal behaviour, however no
significant results were observed as it was conducted on incarcerated offenders
(Trasler, 1987). Studies focusing on offenders used numerous methods such as
self-report inventories for measuring criminality, severity, chronicity, and
recidivism.
Another approach is examining individuals who exhibit “antisocial” or
“psychopathic” behaviour on the basis of difference in aggressiveness. Hare &
Connolly (1987) have summarised the difficulties and issues encountered in
operationally defining psychopathy. In a clear summary by Wolf (1987) he
suggested that there is no universal meaning in the scientific community for the
term antisocial. In spite of such difficulties, the research groups have shown
significant advancement in studying “antisocial” and “psychopathic” behaviour,
mainly focusing on analysing behavioural component (e.g., Hare & Connolly,
1987; Raine & Jones, 1987). However, the most stringent operational definitions
of “antisocial” or “psychopathic” behaviour typically involve criminal behaviour
with extreme severity. Such definition often creates difficulties for
operationalising the criminality. Recently, researchers started use of self-reported
inventories to study the individual differences with the context of family violence.
However, the major concern in using these self-reported instruments involves
the base rate in the general population for the aggressive behaviour being studied
and the ability of such instruments in improving the identified base rate.
Stating further, one of the issues considered to be essential in comparing
the groups which differ in aggressiveness are the variables which causes
differences between the groups. Such cofounding variables includes:
socioeconomic status, marital status, age, family size, and gender. Similarities
in subjects found in these potential confounding variables eliminates the
possibility of group differences due to these variables. Although, identifying
such similarities among individuals on these dimensions is a tedious task,
therefore, researchers have adopted more “loose” matching criteria, whereas
others use more “tight” matching procedures. For example, trying to statistically
equate two groups of subjects on several demographic dimensions is a relatively
“loose” matching procedure, whereas comprising two groups of subjects in
matched pairs that are equivalent on several demographic dimensions is a more
“tight” matching procedure. Anecdotally, it is considered that the “tight’’
matching procedures can lead to further efficiency and confidence among the
researchers for any observed group differences.
189
In the preceding section, aggressiveness was discussed as an independent
variable reflecting individual differences. In contrast, studies have also focused
on aggressiveness as a dependent variable. Instrumental aggression is typically
defined as purposeful, in order to obtain some desired goal, whereas, hostile
aggression is typically seen as rewarding in and of itself. Various methodologies
have been developed to measure aggressiveness as a dependent variable (Kaplan,
1984 and Konecki, 1975). Pen-and-pencil based inventories are one of the
methods which are widely used by the researchers (Buss & Durkee, 1957; Myer
& Megargee, 1977). For instance, the Buss-Durkee Inventory includes items
which are designed to assess seven types of aggressive and hostile responses.
Megargee and his colleagues (Megargee & Bohn, 1979) have used Minnesota
Multiphasic Personality Inventory (MMPI) to characterize convicted criminals
based on their personality profile. Although both of these approaches are widely
used, however, questions are raised in identifying the degree to which these
types of self-report measures can be correlated with overt aggressive or violent
behaviours (Edmunds & Kendrick, 1980). Another approach which can be used
to assess aggressiveness involves the laboratory based tools that purportedly
deliver electric shocks of varying magnitude to a subject who is actually a
confederate (Konecki, 1975). Moffitt (1993) proposed that ‘neurocognitive
deficits present from an early age are a key mechanism underlying the expression
of serious and persistent antisocial behaviour that emerges in childhood and
continues throughout the life course.’ Current literature evolved with
measurements of autonomic and central nervous system activations and popularly
utilising brain imaging techniques.
Autonomic Nervous System Activity and Aggression
In the last two decades, brain functioning of criminals has frequently been
the subject of neuroscientific investigations (Raine & Young, 2006; Raine, 2013).
There may be significant interest areas and researches associated with aggression
in criminals or psychopaths concerning to the events in the autonomic nervous
system (Hare, 1978; Schalling, 1978; Siddle, 1977; and Venables, 1987).
Individuals who are prone to physically assaulting their children or are at risk
for such assaultive behaviour is the second area of research interest to
investigation the autonomic responses (Disbrow et aI., 1977; Friedrich et aI.,
1985; Frodi & Lamb, 1980; Pruitt & Erickson, 1985; Stasiewicz & Lisman,
1989; Wolfe et aI., 1983). Interestingly, the theories behind the above two
research approaches are prominently different. Studies on criminogenic
behaviour or psychopathic traits assume that individuals with psychopathic
personality traits have low-arousal in terms of autonomic and/or central nervous
system functioning (Zahn, 1986). Such low level of arousal is considered to be
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a causal factor of individuals with psychopathic personality who manifest little
reaction to punishment and appear erratic, and sometimes aggressive in
stimulating acts. On the contrary, in response to stressful stimuli physical child
abusers and those at risk for child abuse show an increased autonomic arousal
which is an important precursor to more impulsive and aggressive responses.
A key concept which is essential in studies focusing on autonomic
functioning is the discrimination between tonic and phasic activity. Often the
distinction between the two terms is unclear; tonic activity measures the resting
level of autonomic response, whereas phasic activity measures the momentary
change in autonomic activity. Differences found in individuals between resting
or tonic levels of autonomic response may be an indicator of differential arousal
levels, or an indication that the subjects in the experiment were pre-occupied in
different activities prior to the experiment. For example, smoking a cigarette,
drinking a cup of coffee, or climbing a set of stairs prior to participation in a
laboratory experiment can produce significant elevations in heart rate,
particularly during the initial stages of an experiment.
Therefore, the experimenters should ensure that the participants must refrain
from such activities prior to the experiment. In addition, the use of adaptation
periods at the beginning of an experiment can decrease the potential contribution
of such activities to group differences. Changes in phasic activity autonomic
system occurs in response to a change in the condition of stimulus introduced
by an experimenter. Studies focusing on psycho-physiological components aims
to demonstrate differential changes in autonomic activity of the individuals who
are prone to abuse or psychopaths as compared to more “normal” control subjects
in response to specific types of stimuli. One of the major factors in evaluating
phasic-autonomic changes is the habituation of autonomic activity during an
experiment. Autonomic activity is typically higher during the initial stages of
an experiment as compared to the later stage because of the novelty of the
situation and the associated arousal of the subject. Using an initial adaptation
period may obstruct some parts of the habituation, but it seldom eliminates
entirely the general downward trend of psycho-physiological activity that occurs
overtime in an experiment.
The magnitude of phasic changes in autonomic activity during the course
of an experiment depends, in part, on the tonic level of activity upon which the
phasic changes are superimposed. In general, many research scholars focusing
on aggression and autonomic activity such as heart rate and electrodermal
conductance reflects the general arousal level of the autonomic nervous system.
However, it is not necessary that all components of the autonomic nervous system
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will respond equally in stressful or arousing stimuli. (Lacey, 1959; Lacey &
Lacey, 1958). Hence, there can been an increased level of heart rate with
relatively small changes in electrodermal conductance in one subject during a
stressful situation or vice versa. Such differential autonomic patterns in different
subjects are referred to as individual response specificity (Andreassi, 1980),
and it has been suggested that the measurement of a single type of autonomic
arousal cannot represent the overall autonomic arousal in general terms.
Therefore, researchers tend to measure more than one autonomic variable in
order to prevent such issues. However, such measures lead to different results
for one autonomic variable as compared to other variables. The problem then
arises on the interpretation of statistical increase or decrease in only one
autonomic variable and no other variables. Hence, the measurement of desired
multiple autonomic variables can often lead to difficulties in examining the
distinction between different autonomic arousal in subjects.
A variety of different concepts other than arousal can be used for examining
autonomic variables associated with aggression. The concept of inter-stressor
stereotopy of response (Ax, 1953; Engel, 1960, 1972; Lacey et al. 1963) suggests
that differential patterns of autonomic response occur during different affective
and cognitive stimulus situations. For instance, it has been found that decreased
level of heart rate can be an indicator of increased attention to environmental
events (Lacey & Lacey, 1970). Frodi (1978) and Frodi & Lamb (1980), citing
research by Schachter (1957). Similarly, Geen et al. (1975), suggested that
subsequent increase in diastolic blood pressure may reflect feelings of aversion,
anger, or a disposition to aggress. Although, facial muscle tension is not an
autonomic variable, however, few psycho-physiological studies are also focused
on identifying differential patterns of facial muscle tension during specific
affective states (Fridlund & Izard, 1983 and Cacioppo & Petty, 1981). Therefore,
such psycho-physiological components of aggression can be a focus of
researchers interested in this area of study.
Central Nervous System Activity and Aggression
Electroencephalography (EEG) and cerebral Event-related potential
(ERP) are the two major approaches for measuring the electrical activity of the
brain. Numerous research studies have attempted to examine differential cerebral
functioning by means of EEG recordings in identifying the criminal behaviour.
(Flor-Henry, 1976; Gorenstein, 1982; Mednick & Volavka, 1980; and Syndulko,
1978). Only few researchers have focused on evaluating the ERP correlates
associated with criminal behaviour. There are various different sources for
additional information related to these approaches (e.g., Donchin et aI., 1986;
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Hillyard & Hansen, 1986;johnson, 1980; Picton, 1980; Shagass, 1972). Most of
the research that has been conducted on EEG activity and criminal behaviour
has relied upon visual inspection of EEG recordings and subsequent classification
of the activity as indicative of normal or abnormal cerebral function. The studies
have found a relatively slow EEG activity particularly in alpha frequency band
(8-13 Hz) in criminal populations, however, non-significant results have
also been reported. (Driver et aI., 1974; Gibbs et aI., 1945). Volavka (1987)
highlighted the significant difficulties in defining EEG “abnormality” and in
ensuring that different judges utilise the same criteria in making such a diagnostic
statement.
In quantifying EEG data, researchers are typically interested in the
occurrence of particular frequency bands and the amplitude of the EEG wave
forms within each band. The technique which is widely accepted in analysing
EEG signals is spectral analysis. It is basically a statistical procedure which
yields an estimate of the spectral power at various frequencies of the EEG signal.
Spectral power determines a combination of the probability of occurrence of a
particular frequency and the amplitude of the waveforms within that frequency.
A statistical combination of frequency and amplitude into a composite measure
has therefore resulted in the increased acceptance and popularity of spectral
analysis. The popularity of spectral analysis is likely due to the statistical
combination of frequency and amplitude into a composite measure. However,
the unique and separate contributions of frequency and amplitude to the spectral
power cannot be differentiated, once the composite measure of spectral power
has been calculated.
The ERP literature on aggressiveness and/or criminality is comparatively
highly popular than work on EEG correlates. The EEG recording and sampling
is relatively at a fast rate (frequently as fast as once every millisecond) in ERP
research. Typically, the sampling of the EEG recording is time locked to a brief
(usually a few milliseconds) stimulus event. Time taken for sampling is not
more than 1-2 seconds and is associated with the stimulus event. The stimuli
are presented in large numbers and the subsequent samples associated with
each stimulus are averaged together for the ERP recording. The “noise” inherent
in the background EEG recording is eliminated through the averaging procedure,
thus allowing the ERP signal to emerge. Since, the evoked potential generated
are relatively small as compared to the noise in the background EEG, this in-
turn creates the possibility of the development of potential artifact. Eyes are
considered to be one of the best known sources of non-cerebral artifact. Eye
blinks and movements of the eyes are associated with shifts in the standing
potential between the cornea and retina of the eye. Such movements and shifts
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can create an artifact in the ERP data and as a result can affect the EEG recording.
A variety of procedures have been suggested for detecting and eliminating this
contamination (see Picton, 1980 and Donchin et aI., 1977). Recently, a wide
variety of imaging techniques have been developed to provide images of the
brain (Nietzel & Bernstein, 1987). Such techniques include: computerized axial
tomography (CAT scans), positive emission (trans-axial) tomography (PET
scans), and magnetic resonance imaging (MRI). These techniques provide clear
images of portions of the brain and indicate anatomical problems in cerebral
tissue. In addition, alterations in brain functioning associated with variations in
metabolic functioning can be reflected in PET techniques. These techniques
can be used to assess the brain functioning of individuals with various kinds of
psychopathology (Nietzel & Bernstein, 1987). The application of these
approaches is useful in assessing aggression. However, it should be remembered
that each of these techniques yield only a momentary “snapshot” of the brain at
one point in time.
Traditional Neuropsychological Assessment and Aggressiveness
Lezak (1983) suggested that “neuropsychological assessment is a...method
of examining the brain by studying its behavioral products” (p. 16). This
statement highlights the behavioural element of neuropsychological assessment;
that is, in conducting a neuropsychological evaluation the examiner measures
the behaviour of the subject and then draws inferences about areas in the brain
that may be dysfunctional based on the pattern of behaviuoral data. The
application of neuropsychological test to assess individual traits or abilities
lies on the ideology that several disease or damage in discrete location in
the brain is associated with specific behavioural changes. Studies have
attempted to integrate existing neuropsychological assessment devices within a
comprehensive theory of brain-behaviour relationships (e.g., Golden, 1981).
One of the theories which have been widely used is given by Luria (1966, 1973).
The theory defines that behavioural changes in patients with cortical damage
can be described by the functioning of the cerebral cortex. The concept which
determines that specific areas in the brain are associated with specific behavioural
pattern is referred to as functional localization (Lezak, 1983, p. 83). Although
this concept is an oversimplification of the complexity of cortical functioning,
the notion that behavioural functioning is linked to cortical localisation is one
that has been well established for many types of behaviours. There are two
major neuropsychological test batteries, the Halstead-Reitan Neuropsychological
Test Battery (Reitan & Davison, 1974) and the Luria Nebraska
Neuropsychological Test Battery (Golden, 1981; Golden et al., 1980). In addition,
the Wechsler scales of intelligence (Wechsler, 1958, 1974, 1981), although not
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originally intended to assess neuropsychological functioning, are frequently
employed in neuropsychological assessment, with other more narrowly focused
tests (Kendall & NortonFord, 1982).
Anti-Social Behaviour, Executive Dysfunction and Mental Illness: The
Dark Triad in Brain
Impairment in neuropsychological functioning of an individual might be a
key mediating process which interplays the pragmatic effects of genetic and
psychosocial developmental trajectory on Anti-Social Behaviour (ASB)
(Friedman et al. 2008; Raine and Yang 2006; Yang, Glenn, and Raine 2008). In
recent decades, deficits in executive functions and response inhibition have
been associated with brain dysfunction in relation to anti-social behaviour.
Impairment in executive functions (EF) increases the probability of engaging in
ASB and decreases behavioural inhibition, and as a result individual fails to
anticipate behavioural consequences and assess punishment and reward, which
in-turn affects the capability to generate socially appropriate behaviour in
challenging contexts (Giancola 1995; Ishikawa and Raine 2003; Seguin 2008).
Deficits in executive functions have been consistently linked with various
associated factors of ASB such as criminality, delinquency, physical aggression,
conduct disorder, psychopathy and antisocial personality disorder (Morgan and
Lilienfeld 2000). Patients with frontal lobe dysfunction most commonly exhibit
EF impairments; however, EF impairments are also evident among patients
with damage to other brain regions. The frontal cortex, particularly the prefrontal
cortex (PFC), plays a central role in mediating EF processes, although efforts to
localise EF processes to discrete frontal areas have produced equivocal results
(Ardila 2008; Collette et al. 2005; Duncan and Owen 2000; Stuss and Knight
2002; Tanji and Hoshi 2008). Recent research evidence indicates that optimal
performance on EF tasks depends on the integrity of the whole brain (Collette
et al. 2005; Funahashi 2001; Prabhakaran et al. 2000; Stuss and Alexander 2000).
EF impairments have also been found in a wide range of neuropsychiatric and
medical disorders, including schizophrenia, major depression, alcoholism,
structural brain disease, diabetes mellitus and normal aging (Royall et al. 2002).
Studies in recent decades have also highlighted that general psychopathology
is more strongly associated with EF impairments as compared to specific
psychiatric illnesses (Stordal et al. 2005). EF measures are generally designed
to capture clinically significant performance in experimental settings (Burgess
et al. 2006; Chan et al. 2008; Chaytor, Schmitter-Edgecombe, and Burr 2006).
Deficits in EF experienced by a large proportion of antisocial individuals are
likely to be sub-clinical and representative of individual differences rather than
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pathology in EF abilities. These individual differences in EF abilities associated
with ASB may produce subtle impairments that impact on the regulation of
everyday behaviour. However, it should also be noted that the existence of EF
pathology in specific subgroups of antisocial individuals, including serious and
persistent antisocial individuals can be initiated at a young age (Moffitt 1993).
EF commonly comprises of a broad range of cognitive abilities and can be
assessed by a limited range of tests. Since, a single measure cannot measure all
the components of EF, therefore, a wide variety of batteries are used to assess
EF in individuals. Examples of EF test batteries include the Behavioural
Assessment of the Dys-executive Syndrome (BADS; Wilson et al. 1996), the
Cambridge Neuropsychological Test Automated Battery (CANTAB; Robbins
et al. 1998), and the Delis-Kaplan Executive Function System (D-KEFS Delis,
Kaplan, and Kramer 2001).
Antisocial behaviour is a complex construct, as it encompasses a diverse
range of socially unacceptable behaviours, therefore it cannot be conceptualised
in a single theoretical framework (Rutter, 2003). Antisocial behaviours are
categorised according to three major categories: clinical psychiatric diagnoses,
the violation of legal or social norms and aggressive or violent behaviour. Clinical
diagnostic categories most frequently associated with ASB are CD, Oppositional
Defiant Disorder (ODD), Antisocial Personality Disorder (ASPD) and
psychopathy. CD is defined as a pattern of persistent behaviour characterised
by the violation of the rights of others or major age-appropriate norms and is
usually diagnosed after the age of 9 years but not after 18 years (American
Psychiatric Association, 2000). Examples of such behaviours include aggression,
property destruction and theft. ODD is associated with persistent patterns of
negativistic, hostile, defiant, provocative, and disruptive behaviour and is usually
diagnosed after 9 years but not after 18 years (American Psychiatric Association,
2000). ASPD is characterised with a persistent pattern of behaviour characterised
by a disregard and violation of the rights of others. The diagnosis of ASPD
requires the diagnostic features of CD before 15 years of age and cannot be
diagnosed before the age of 18 years (American Psychiatric Association, 2000).
Psychopathy is characterised by a lack of empathy or insight for the effect of
one’s behaviour on others, callous, shallow and superficial traits, and behavioural
characteristics including impulsiveness and poor behavioural control (Hare
1996).
Although these disorders often involve persistent deviant or criminal
behaviour, they are not synonymous with crime (Rutter, Giller, and Hagell 1998).
The ASB pertaining to physical aggression or violent behaviour most commonly
refers to engagement in behavioural aggression directed towards others, including
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bullying, initiating physical fights, using a weapon and causing serious physical
harm. Similarities between the features of ASB and deficits in EF highlights the
EF processes are considered to be an important factor in examining ASB.
However, it must be noted that current evidences linking ASB and EF does not
clearly support the conclusion that EF underlies ASB in a causal manner. The
observation of EF impairments among antisocial individuals does not explain
how such impairments develop over time and may lead to ASB. Morgan and
Lilienfeld (2000) conducted a meta-analysis to quantify the association between
ASB and EF. The findings suggested an association between ASB and EF that
held across varying study methodologies. This meta-analytic review remains as
the only systematic quantitative review of studies examining the relationship
between ASB and EF, with narrative reviews being more common (e.g., Brower
and Price 2001; Hawkins and Trobst 2000; Ishikawa and Raine 2003; Seguin
2008; Teichner and Golden 2000).
Concluding Remarks
The causal mechanism for aggressive behaviour is still a major concern in
mental health domains. The identification of subtypes of aggressive behaviour
has opened new vistas in unraveling mental illness among such individuals.
Neuroimaging studies may further help elucidate the interrelationship between
neuro-cognitive functioning, personality traits, and antisocial and violent
behaviour. The association between ASB and EF impairments has implications
for the treatment of ASB. EF abilities may be targeted to improve treatment
effectiveness and reduce the likelihood of future ASB. Recent evidences have
highlighted that poorer EF is associated with a range of negative treatment
outcomes among offenders, including increased treatment drop out and increased
disruptive behaviour during treatment (Fishbein and Sheppard, 2006). Treatment
programs that aim to improve EF abilities may be useful in reducing the
occurrence of ASB, particularly in children. There is evidence to suggest that
cognitive enhancement programs can be effective in improving the development
of EF abilities among preschool children (Diamond et al., 2007).
It is therefore important to examine the effectiveness of cognitive
enhancement programs in preventing the development of ASB. This highlights
the need of further research to examine specificity in impairments across types
of antisocial individuals and measures of EF, factors that may moderate the
association (ADHD and substance abuse), and the role of EF development in
the expression of ASB. A concerted effort from researchers is needed in
examining EF and ASB from theoretical frameworks to better specify the
constructs. Despite the challenges, we should strive to find a way to give priority
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to emotional and psychological support to patients alongside task-based medical
care. Research in different areas appears to be converging on similar results and
needs to be integrated to elucidate a comprehensive model of the effects of
aggression, taking into account cognitive, emotional, and neurobiological
development.
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